Coencapsulation of hepatocytes with bone marrow mesenchymal stem cells improves hepatocyte-specific functions.
Hepatocyte transplantation is an alternative to liver transplantation, which is hampered by short survival time and immunorejection. In this study, we investigated the specific functions of hepatocytes coencapsulated with bone marrow mesenchymal stem cells (MSCs) in vitro, and we further examined whether transplantation of coencapsulated hepatocytes and MSCs could enhance the ability of hepatocytes to alleviate acute liver failure in vivo. Rat hepatocytes and MSCs were isolated and coencapsulated by alginate-poly-l-lysine-alginate microencapsulation. Cell functions were monitored during the course of cell culturing. Acute liver failure in rats was induced by d-galactosamine administration. These rats were subjected to intraperitoneal transplantation of coencapsulated hepatocytes with MSCs, encapsulated hepatocytes alone, or empty vehicles after 24 hr. The survival rate and liver functions were assessed. Immunofluorescence microscopy was used for the analysis of coencapsulated cells before and 7 days after transplantation. Hepatocyte-specific functions, including albumin secretion and urea synthesis, were all significantly improved in the coencapsulation group compared with the encapsulated hepatocytes group (P<0.05). Similar trend was observed for cell cycle analysis of hepatocytes. Intraperitoneal transplantation of coencapsulated hepatocytes with MSCs not only increased the survival rate but also improved liver functions in a rat model of acute liver failure. Some MSCs transdifferentiated into hepatocyte-like cells in vivo, which expressed albumin, a typical marker of hepatocyte. Encapsulation of hepatocytes and MSCs improved hepatocyte-specific functions in vitro and in vivo. Transplantation of coencapsulated hepatocytes and MSC might be a promising strategy for cell-based therapy for acute liver diseases.